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The entropy per nnit mass imported into the system from without is equal to d6 where
(144)                                 dtf-^~
The difference represents the entrop}7" per unit mass generated in the system and is by (134, 140) given by
,+ M-^                                  -,           i         dh       wdv — dw — dk
(145)                           ds — rZtf = -^r = ^ — -^ -
or
(146)                      ••ds=fai,-au,
Now let T be taken as the standard temperature of a refrigerator used in defining available energy.
Then pdv — dw denotes the quantity of potential energy lost in the interior of the system, and this energy is all available energy. Also — dls represents the loss of kinetic energy which by previous conventions is to be regarded also as available energy, hence pdv — dw — dk represents the total quantity of energy rendered unavailable within the system. Also dq represents energy imported into the system which is unavailable at temperature T. Hence pdv — dw — dlv 4- dq represents the total increase of energy which is unavailable at temperature T, and therefore
7        increase of energy unavailable at temperature T
Cl>S =  -   f -----
Hence the entropy defined by (142) satisfies Definition 2 of Chapter VII, and conversely if Definition 2 be assumed the entropy will satisfy equation (142) and will be a function only of the coordinates (Vy T) of the system, and its change in any small transformation (dv, dT] will be independent of whether that transformation is a reversible one or an irreversible one of the particular kind here considered.
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PERFECT GASES.
118. Definitions of a perfect gas. The earliest experiments with gases led to the inference that the majority of gases obey the following laws, provided that their states as regards pressure and temperature differ considerably from that at which they liquefy.
1. Boyle's Law or Mariettas Law. When the temperature is constant the volume varies inversely as the pressure. Hence pv~ constant when T = constant, whence generally
(A)                           pv = f(T), a function of T. perfect differential of a function u9 which is the same function of v and T as in reversible .thermodynamics.
